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To oil whom it may concern: 

Be it known that I, Isaac H. Levin, a 
citizen of the United States, residing at the 
borough of Manhattan, in the city, county, 
6 and State of New York, have invented cer- 
tain new and useful Improvements m Elec- 
trodes, of which the following is a specifi- 
cation, reference being had therein to the 
accompanying drawings, which form a part 

10 thereof. , A _ j 

My invention relates to electrodes, and 
more particularly to an anode for use in 
electrolytic cells for the generation of oxy- 
gen and hydrogen. „- 
15 In the operation of electrolytic cells for 
. the generation of oxygen and hydrogen 
there has always been a certain loss in the 
efficiency of the cell due to the resistance of 
the metal of the anode as well as to the 
20 resistance of the metal of the terminal bar. 
This loss has been due in part to the prac- 
tical necessity for using thin electrode plates 
of ferrous material and for using terminal 
bars of similar material of insufficient cross- 
25 sectional area to secure a minimum voltage 
loss as a result of resistance inherent thereto. 

While resistance of the electrode plate 
itself may be reduced and a more effective 
distribution of the current secured by con- 
30 necting the terminal bar within the perim- 
eter of the electrode, there has heretofore, 
to the best of my knowledge, been no effort 
made to avoid loss of efficiency due to ex- 
cessive resistance in the terminal bar itselt. 
35 With the above conditions in mind, 1 
have devised an electrode, the terminal J>ar 
of .which is so constructed as to impart high 
conductivity to the bar in its entirety while 
avoiding electrodecomposition of the ma- 
40 terial of the bar, which factor has heretofore 
precluded the use of metal with high con- 
ductivity in the terminal bars. " 

In an electrode embodying my invention, 
the terminal bar is so formed as to be in its 
45 entirety an electrical conductor, different 
portions of which, however, have relatively 
different degrees of conductivity, although 
the major portion thereof has low resistance. 
The terminal bar of the electrode embody- 
50 ing my invention may be readily connected 
electrically and mechanically with the elec- 
trode plate or plates so as to ensure effec- 
tive electrical contact between the plate and 
the terminal. . . 

65 The invention consists primarily in an 



electrode embodying therein an electrode 
plate having large surface capacity and a 
terminal bar mechanically and electrically 
connected therewith having an electrocon- 
ductive core of low resistance and an electro- 60 
conductive protecting sheathing about the 
core ; and in such other novel features of 
construction and combination of parts as 
are hereinafter set forth and described, and 
more particularly pointed out in the claims «S 
hereto appended. 

Eeferring to the drawings, 
Fig. 1 is a rear elevation of an electrode 
showing one embodiment of my invention; 
Fig. 2 is a side elevation thereof; 70 
Fig. 3 is a plan view thereof ; . 
Fig. 4 is a rear elevation of an electrode 
showing another embodiment of the inven- 
tion; 

Fig. 5 is a side elevation thereof; 75 
Fig. 6 is a plan view thereof; 
Fig. 7 is a rear elevation of still another 
embodiment of the invention; . 
Fig. 8 is a side view thereof; and 
Fig. 9 is an enlarged cross-sectional view 80 
of the portion of the terminal bar adjacent 
the. point of attachment to the electrode 
plate. ' ' ; 

Like letters refer to like parts throughout 
the several views. 

In the several embodiments of my inven- 
tion shown in the drawings, a indicates aft 
ordinary electrode plate for use as the anode 
of an eiectrolytic couple, and may be of the 
usual or any desired construction such as 90 
ordinary sheet iron, or steel, with or with- 
out a facing of cobalt, nickel, or other Ma- 
terial ior reducing the tension at the surface 
of the plate. Such plates ordinarily are of 
comparatively thin metal of from one- 05 
eighth to three-sixteenth erf an inch, the 
thickness varying with the surface dimen- 
sions of the plate or according to the de- 
sired conductivity in the plate necessary to 
secure an effective distribution of the cur- 100 
rent throughout same with a minimum re- 
sistance in the plate commensurate with the 
desired rigidity thereof . ^ , 

Mechanically and electrically secured to 
the plate in any desired manner is a ter- 105 
minal bar, the. essential characteristics of 
which are a core of metal having high con- 



ductivity, such as copper, completely sur- 
rounded as to the portion thereof within the 
cell, and particularly that portion sub- U0 
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Merged within the electrolyte, with &- pro- 
tecting sheathing which will not be decom- 
posed by electrolytic action in the cell, and 
which will yet/serve as a conductor so as; 
S to increase the capacity of the terminal and 
permit the current to flow through the 
sheathing to the electrode the point of 
attachment therewith. 
Eef erring to Figs. 1 to 3 of the draw- 
10 ings, the copper or other light core is shown 
at b and the., protecting metal sheathing of 
iron or steel at this ferrous sHeathing ex- 
tending entirely about the metal of the core 
and across the end thereof adjacent the 
15 point of attachment with the electrolyte. 
The terminal 5 — c is bent to form- as shown 
in Fig. 2 ? the upper portion of the terminal 
bar and its sheathing being round in cross- 
. , section, and the end thereof flattened or 
20 splayed as shown at d to increase the area 
of the electrical and mechanical connection 
between it and the plate. The portion d is 
the only portion of the electrode which is in 
mechanical connection with the plate and 
the point of connection preferably is well 
within the edges of the plate so as to permit 
an effective distribution of the current 
throughout the plate and limit the resistance 
of the plate to the distance between the point 
30 of attachment of the electrode therethrough 
and the edges of the plate. 

Beferring to Figs. 2 to 6 of the drawings, 
the high conductivity core is shown at e, 
and the protecting sheathing at /, the ter- 
36 minal bar being Connected with the plate 
through the medium of the steel or iron 
block ^ welded or otherwise electrically and 
mechanically connected with the plate. The 
lower end of the terminal bar is scraw- 
40 threaded and welded, or otherwise secured 
to said block g in a maimer to exclude the 
electrolyte from the core e at the point of 
attachment to the block g. .In thig embodi- 
ment of the invention, the core e and its 
45 sheathing / are round and of uniform diam- 
eter throughout, and the block g is posi- 
tioned within the edges of the plate a, 

.Eeferring to Figs. 7 to 0 of the drawings, 
the copper or low resistance core is shown 
50 at h and the iron or steel protecting sheath- 
ing ate. • - ~ 

This core and sheathing ar^ substantially 
flat and of substantially uniform width and 
thickness throughout, the lower end thereof 
55 being offset by the bend j so as to form a 
contact area between the electrode plat© and 
the terminal of - limited area adjacent the 
point of mechanical connection between the 
electrode and the plate. In this form of the 
oo invention, the sheathing i extends complete- 
ly about the core h and across the bottom 
thereof, the point of connection with the 
electrode being well within th© edges of the 
.. plate. ^ ^ 
os While in the accompanying drawings, I 



have shown three embodiments of the in- 
dention, as. to different conformations of the 
cross-sectional area of the sheathed terminal 
- core, and different manners of mechanically 
and electrically connecting same with the *Q 
electrode plate,. it is apparent that the scope 
of tire invention is such as to include various 
modifications ,as to the cross-sectional area 
and general configuration of the terminal 
bar, and various means for securing the de- 75 
sired mechanical and electrical connection 
thereof with the plate. 

Preferably the sheathing for the electrode 
is of iron or steel in order to make it practi- 
cally immune to electrolytic action as to 8© 
those portions thereof submerged in the elec- 
trolyte, while affording an electrical path 
ta for the current supplementing the high con- 
ductivity core. At the same time this mate- 
rial will lend- itself to being readily welded 33 
to the plate itself, or to the block g 9 and will 
increase the tensile strength of the terminal 
in its entirety. 

The protecting sheathing may be applied 
to the core by any desired or approved meth- 90 
ods, such being immaterial to the invention. 

It is immaterial whether or not there be 
a continuous surface contact between the 
core and its sheathing, although sucK inti- 
mate contact is desirable at the points of 95 
connection of the terminal with the bus bars 
and with the electrode plate. 

From the foregoing description, it is ap- 
parent that, by proportioning the cross-sec- 
tional area of the high conductivity core lm 
with relation to the capacity of tha electrode 
plate, voltage loss in .the terminal bar may 
be decreased in proportion to the increased 
conductivity of the core a, e m h, m com- 
pared with the conductivity of terminal bars J° 3 
of iron or steel, such as are commonly used. 
At .the same time, if desired the sheathing' 
may be utilized as a conductor throughout 
substantially the entire length thereof as 
well as at the point of connection of the bar ai ® 
■ with the plate. . y • • 

Experience has demonstrated that in elec- 
trolytic cells for the generation of oxygen 
and hydrogen there is little or no depreci- 
ation in the anode due to its decomposition m 
as. a result of electrolytic action within the 
pell, so that by using^ a metal sheathing as 
described, for a core of higli conductivity 
which itself is subject to such decomposition, 
I secure all the advantages of a terminal bar 120 
haying high conductivity, or low resistance, 
and avoid that decomposition thereof ^which 
would occur were Such sheathing not em- 
ployed, since this sheathing is immune to the 
action of the electrolyte in the presence of 3125 
the current and may be attached to the plate 
by a liquid-tight joint without likelihood of 
exposure of any portion of the core. 

It; will be observed that in each form of 
the invention shown, th© area of electrical 
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contact of the terminal bar with the plate a 
is relatively greater than the cross-sectional 
area of the terminal bar. 

While I have described my invention as 
being applied to the anode of an # electro- 
lytic cell, it is apparent that a similar con- 
struction may be applied to the cathode, al- 
though the terminal bar is not subjected to 
the decomposition to which the terminal 
bar of the anode is subjected. 

If desired, as heretofore practiced by my- 
self, with cells employing plates having 
very large surface area, a plurality of ter- 
minal bars, as herein described, may be con : 
15 nected with each plate and this connection 
may be at two or more points between the 
plate and the terminal bar. ; 

It is not my intention to limit the inven- 
tion to the precise details of construction 
shown in the drawings, it being apparent 
that such may be varied without departing 
from the spirit and- scope of the mvention. 

Having described the invention, what 1 
claim as new and desire to have protected 
by Letters Patent, is:— 

1. An electrode embodying therein an. 
electrode plate having large surface capacity 
and a terminal bar mechanically and elec- 
trically connected therewith having an elec- 
troconductive core of low resistance and an 
electrocoriductive protecting sheathing about 

the core. ■ . • 

2. An electrode embodying therein an 
electrode plate havinjr large surface capacity 
and a terminal bar mechanically and elec- 
trically connected therewith having a copper 
core and a ferrous sheathing about same. 

3. An electrode embodying therein an 
electrode plate having large surface capacity 
and a terminal bar mechanically and elec- 
trically connected therewith having an elec- 
troconductive core of low resistance and an 
electroconductive protecting sheathing about 



20 



25 



30 



35 



40 



the core, the portion of said bar in electrical 
connection with the plate having relatively 45 
greater contact area than the cross-sectional 
area of the bar. m ■ . 

4. An electrode embodying therein an 
electrode plate having large surface capacity 
and a terminal bar mechanically and elec- 60 
trically connected therewith having a copper 
core and a ferrous sheathing about same, 
the portion of said bar in electrical con- 
nection with the plate having relatively- 
greater contact area than the cross-sectional 65 
area of the bar. t . ■ . 

5. An electrode embodying therein an 
electrode plate having large surf ace capacily 
and a terminal bar mechanically and elec- 
trically connected therewith at a point with- 60 
in the perimeter of the plate, having an 
electroconductive core of low resistance and 
an electroconductive protecting sheathing 
about the core. . 

6. An electrode embodying therein an 65 
electrode plate having large surface capacity 
and a terminal bar mechanically and elec- 
trically connected therewith at a point with- 
in the perimeter of the plate, having a cop- 
per core and a ferrous sheathing about same. 70 

" , 7. An electrode embodying therein an 
electrode plate and a tenninal bar includ- 
ing a block mechanically and electrically 
connected with said plate and an extension 
having an electroconductive core of low re- Tfr 
sisfcance and an electroconductive protecting 
sheathing about the core. 

In witness whereof I have hereunto affixed 
my signature in the presence of two sub- 
scribing witnesses this 19th day of Septem- bo 
ber, 1921.' 



ISAAC H. LEVIN. 

Witnesses: 

C; A. Kaotoio>, 
Leka Fkpdmak. 



05/13/2004, EAST Version: 1.4.1 



